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［Abstract］ Objective: To establish a rapid and high-throughput neutralization test for echovirus 25（ECHO25）,
and evaluate its application in neutralizing antibody screening and seroepidemiological surveys. Methods: Immuno⁃
fluorescence assay was applied to screen a high affinity antibody, which was used as the detection antibody for
ECHO25, and a rapid neutralization test was established based on enzyme- linked immunospot assay（Nt-
ELISPOT）. The accuracy of this method was evaluated by detecting serum samples with different titer. Monoclonal
antibodies against ECHO25 and clinical serum samples were detected via the established neutralization test. Re⁃
sults: A rapid method to detect neutralizing antibody against ECHO25 was established and an anti-ECHO25 anti⁃
body, 5B9, was used as the detection antibody. The detection period could be shortened significantly compared
with the classical neutralization test（Nt- CPE）（from five to seven days to less than one day）, and the Nt-
ELISPOT had good consistency with the Nt- CPE. Meanwhile, three neutralizing antibodies for ECHO25 were
screened firstly by this method. The detection results of clinical serum samples showed that infection of ECHO25
might be popular in Xiamen. Conclusion: This method can be used in neutralizing antibody screening and seroepi⁃
demiological surveys, and it may provide support for the control of ECHO25.

























中和方法（neutralization test based on CPE，Nt-
CPE），检测周期长、操作繁琐，不利于开展大规模的
血清流行病学研究 [13]。酶联免疫斑点检测技术（en⁃
zyme linked immunospot assay，ELISPOT）具有检测
准确、快速、高通量的优势，已被用于包括多种肠道
病毒在内的中和抗体的检测，如肠道病毒 71型
（EV71）[14]、柯萨奇病毒 A组 16型（CA16）[15]和 B组 3
型（CB3）[16]、呼吸道合胞病毒 [17]、巨细胞病毒 [18]、登格

































板中，感染 10 μL肠道病毒；14 h后，每孔加入 100
μL 4%多聚甲醛，室温避光 30 min；用 0.3% Trion
X-100通透细胞 10 min，山羊血清封闭 1 h；以本实
验室制备的 ECHO25单克隆抗体为一抗，37℃孵育
1 h；以异硫氰酸荧光素（FITC）标记的羊抗鼠抗体




将待测样品（血清样品须 56℃灭活 30 min）加
入 96孔 U形板中，按 1/2的梯度从 1∶8稀释至 1∶
8192，加入等体积的 ECHO25病毒悬液，37℃孵育 1
h；取 100 μL混合物加至预铺有 RD细胞（20 000/
孔）的 96孔细胞培养板中，37℃、5% CO2培养。14 h
后如下进行酶联免疫斑点实验：每孔加入 100 μL
0.2%的戊二醛固定液，室温避光 1 h；加入 1%的Tri⁃
ton X-100通透液，室温静置 30 min；加入HRP标记
的 ECHO25特异性单克隆抗体 5B9，37℃孵育 30











抗体（1 mg/mL）加入 96孔U形板中，按 1/2的梯度从
1∶8稀释至 1∶8192，与等体积的 ECHO25（1.5×105
TCID50/孔）混合，37℃孵育 1 h；取 100 μL混合物加
至预铺有 RD细胞（20 000/孔）的 96孔细胞培养板
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现代分子光化学
化学工业出版社出版
国际光化学鼻祖 Turro教授的经典力作。国内光化学知
名学者吴骊珠研究员、佟振合院士、吴世康研究员等翻译。
分成（1）原理篇、（2）反应篇两个分册，介绍了光化学的
基本原理与各种类型的反应，内容全面，系统，参考价值高。
适合作为光化学、合成化学、化学生物学、材料化学、能源科
学、环境科学及纳米科学等领域的研究生教材及科研参考用
书。
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